Introduction: Idiopathic pulmonary fibrosis (IPF) is a rare lung disease with an increased incidence since the last few years. Here, we report our eight-year clinical experience in CHU of Liège, Belgium. Methods: We have studied retrospectively patients recruited from our ambulatory care polyclinic at CHU of Liège from 1 January 2009 to 1 January 2017. We have excluded all patients treated with a specific anti-fibrotic therapy due to incomplete follow-up. The diagnosis of IPF was made according to the ATS/ERS international recommendations (2015). Results: Out of the 114 patients initially selected, 82 cases were found to be suitable for the analysis. The average age was 71.1 ± 9.35 years with a male predominance. The median survival was 43.7 months (23.6-71.7) with a majority (45%) of patients in the group II of the GAP index. The median rate of annual decline in diffusion capacity of CO (DLCO) was 11%, whereas the sub analysis for group III (according to GAP index) showed a decrease annual rate of 30%. Conclusion: Our results are in keeping with the literature. One of our major finding is that patients in GAP III exhibit an annual rate of mortality of 42% and a median annual decline in DLCO of 30%. This observation highlights the fact that this specific subgroup of patients presents a high risk of morbi-mortality.
Introduction
Idiopathic pulmonary fibrosis (IPF) is a rare lung disease of unknown origin which leads rapidly to death [1, 2] . Epidemiological studies suggest that the incidence of IPF has been increasing steadily over the last two to three decades [3] . Its incidence is evaluated to 2-29/100.000 people [4] [5] [6] . However, recent study from USA has shown that incidence rate may be as high as 76.4/100.000 in subjects above 75 years (based on a broad IPF definition) [7] .The sex ratio is in favor of male with an increase prevalence of smokers (or ex-smokers with a smoking history of more than 20 pack years). There are also familial forms, which are associated with mutations thought to be autosomic dominant with an incomplete penetrance (mainly TERT/TERC and SFTPC) [8] .
The disease is generating a progressive fibrosing process exclusively limited to the lungs, which is very specific particularity in comparison with other interstitial lung diseases. The symptomatic presentation is variable as well as the clinical course of the disease, which is ranging from a slow progressive evolution to a rapid decline or with an acute exacerbation pattern. Classically, the symptoms increase until pulmonary insufficiency, which is the main cause of death. Acute exacerbation in IPF is a rare complication secondary to one hyper inflammatory state associated with a highly increased mortality rate.
Although the etiology and the pathophysiology of IPF are still incompletely understood, two antifibrotic drugs, pirfenidone and nintedanib, have recently proven to be effective in slowing down disease progression, and, are now approved as treatments [9, 10] . Clinical management of IPF remains difficult due to a lack of accurate indicators of disease progression, and an absence of simple short-term measures of therapeutic response [11] [12] [13] . Recently, new data studying the pooled analysis of the previous studies with pirfenidone identified a benefit on mortality in IPF patients [14] .
The aim of our work was to analyze our eight-year clinical experience in IPF in the CHU of Liège (Belgium) and to confirm whether our clinical data are confident with the literature.
Methods
We retrospectively studied patients recruited from our ambulatory care policlinic at CHU from 1 January 2009 to 1 January 2017. We excluded all patients treated with specific anti-fibrotic therapy. The diagnosis of IPF was made according to the international recommendations of the ATS/ERS [1, 15] using the respiratory function tests, high-resolution computed tomography scan (probable UIP pattern), bronchoalveolar lavage (when available), as well as the clinical history of the patient. We excluded all other causes of interstitial lung disease (such as asbestosis, hypersensitivity pneumonitis, pneumonia associated with connective tissue disease or toxic pneumonitis). We combined the different results for the diagnosis. All cases were discussed in a multidisciplinary group about interstitial lung diseases composed of a pulmonologist, a specialist in pulmonary rehabilitation, a rheumatologist, a radiologist, a pathologist and a specialist in occupational medicine.
Pulmonary function tests
We performed pulmonary function tests (PFT) in our routine respiratory laboratory of CHU of Liège. All spirometric tests performed for this study were measured using the pneumotachograph JaegerMasterlab system (Erich Jaeger GmbH, Wuzburg, Germany). The forced expiratory volume in one second (FEV1) and forced vital capacity (FVC) were measured in accordance with the recommendations of the European Respiratory Society (ERS). The results were expressed in milliliter and percentage of predicted values. The Tiffeneau index or FEV1/FVC was expressed in percent. The total lung capacity (TLC) was measured by body plethysmography according to ERS recommendations (Erich Jaeger GmbH, Wuzburg, Germany). The diffusion capacity of CO (DLCO) and the report DLCO/VA were measured by the single-breath carbon monoxide gas transfer method and expressed as percentage of predicted values (Sensor Medics 2400 He/CO Analyzer System, Bilthoven, the Netherlands).
GAP score
One easy, simple, and useful index that has been proposed for predicting IPF prognosis is the GAP index risk prediction model, which includes four factors: gender (G), age (A), and two lung physiologic (P) variables (FVC (% pred) and DLCO (% pred)) ( Table 1 ) [16] . Patients were stratified based on GAP score: GAP I are patients with 0-3 points, GAP II are patients with 4 and 5 points, and GAP III patients with 6-8 points. The patients without complete PFT available or without sufficient quality of collaboration for analysis were only listed in the all cohort and not included in the GAP sub-analysis.
Statistical analysis
Results are expressed as frequency tables for qualitative variables and as mean and standard deviation (SD) or as median and quartiles (Q1-Q3) for continuous variables. Comparisons between groups were done by chi-square test for qualitative variables and by Kruskal-Wallis test for continuous variables. Overall, survival was represented by a Kaplan-Meier curve. Survival between groups was compared by Cox regression model (HR and 95% confidence interval). To calculate the annual decrease of a parameter, a linear regression of this parameter on time since first EFR was applied for each patient. The annual decrease is calculated as the slope corrected by the number of days between the first and the last EFR and converted in percent per year. The annual decrease is assessed by the Wilcoxon sign-rank test. Comparison of annual decrease between groups was done by Kruskal-Wallis test. To compare groups two by two, a Bonferroni correction was applied. Results were significant at the 5% significance level (p < 0.05). All statistical analyses were carried out by SAS version 9.4 (SAS Institute, Cary, NC, USA) and figures by R version 3.2.2.
Results
We identify 114 untreated patients suffering from IPF and excluded 32 of them because of incomplete data-set.
Subject demographic and functional characteristics
Subjects' characteristics are listed in Table 2 . The time of follow-up range from 1 to 92 months. The mean age of IPF patients was 71.1 ± 9.35 years with a male dominance (69.5%). Spirometric values were lower than predicted values with a restrictive pattern and a reduced DLCO as expected. The GAP I group present higher values for TLC, FVC, FEV1, and DLCO than GAP II and III, whereas the GAP II group exhibit higher values for FVC, FEV1, and DLCO than GAP III. GAP III group had a significantly lower DLCO/VA than groups I and II (p < 0.0013).
Decline of PFTs
We also studied the decline of PFTs separating patients in three groups according to their GAP score ( Table 3) . We've identified that the median annual rate of decline (in absolute values) for CPT, FVC, FEV1, and DLCO was 1.90, 2.64, 3.75, and 10.80%, respectively. Interestingly, in the GAP III group sub analysis, we identified that there was no real change in the pulmonary volumes. Conversely to that observation, there was an annual rate of DLCO decline around 30% underlying the rapid degradation of the gas exchanges in patients with the more severe condition. On the other hand, the GAP I group present an annual decline of the FVC around 5% of the initial absolute value ranging from −4 to 7% with an annual DLCO reduction around 13% (Figure 1 ). Globally there are no differences between the three groups except for GAP III which present a significantly increased decline in DLCO (p = 0.01) compared to GAP I and II.
Survival according to the GAP index
Concerning the survival data, it is widely known that median survival rate in IPF without specific therapy is around 3-5 years. In our experience, the median overall survival is 43.7 months (23.6-71.7). In our cohort of patients, based on the GAP index, we identified 34% of patients in group I; 45% in group II and 21% in group III. The overall mortality is represented in Figure 2 , while the Figure 3 is representing the mortality according to the GAP index classification. Based on the GAP index, we found a one-year mortality of 4, 14, and 42% in stages I, II, and III, respectively, whereas the three-year mortality was 17, 39, and 86%, respectively ( Table 4 ). Cox model identified a highly significant difference in mortality by separating patients with GAP score (p = 0.0002), where the GAP III group exhibit a very high mortality rate with an HR of 7.70 (2.88-20.6; p < 0.0001) and 2.68 (1.31-5.46; p = 0.0067) in comparison with GAP I and III, respectively. Patients in GAP I exhibit a lower mortality than GAP II and III (p = 0.0007).
Hospitalizations
The hospitalization rate is presented in Table 5 . The median hospitalization rate is four during the follow-up, whereas the median number of admission is bellow one for intensive care unit (ICU) and of two for emergency room (ER) admissions. Table 3 . Annual decline of the main physiological pulmonary parameters in our cohort of iPF patients.
note: significant reduction in DlcO between gAP iii vs gAP i (p = 0.0012) and gAP iii vs gAP ii (p = 0.01). a significant reduction in DlcO between gAP iii vs gAP i (p = 0.0012) b significant reduction in DlcO between gAP iii vs gAP ii (p = 0.01). often encounter approximately 30% never-smoking IPF patients [17] . In our study, we confirm the male predominance with a mean age of 71 years, and 27% of the all population had never smoked. As expected, following the definition of the GAP index, we identify a altered FVC and DLCO increasingly from GAP I to GAP III. Interestingly, there was no difference between GAP II and III patients for TLC. Concerning the survival data, it is widely known that median survival rate in IPF without a specific therapy is around 3-5 years. In our experience, the median overall survival is 43.7 months (23.6-71.7). We also have separated the patients according to the GAP index [16] . Our data are again consistent with the literature exhibiting a one-year mortality of 4, 14, and 42% in stages I, II, and
Discussion
Here, we report our eight-year clinical experience of IPF in the university hospital of Liege showing that our data are in keeping with the literature.
The epidemiological characteristics are similar than those seen in the literature [1] [2] [3] [4] [5] [6] [7] , which are classically elderly males with a history of smoking. However, we notes: Survival after a specific repartition in three groups according to gAP index. We identified a one-year mortality of 4, 14, and 42% in stages i, ii, and iii, respectively, whereas the three-year mortality was 17, 39, and 86%, respectively. III, respectively, whereas the initial publication report a 6, 16, and 39% mortality for each group, respectively [16] . According to what was described in previous studies, there was a highly significant difference in mortality by separating patients with GAP score where the GAP III group exhibit a very high mortality rate in comparison with GAP I and III. One of our major finding is that patients in GAP III present an annual rate of mortality of 42% and a median decline in DLCO of 30% of the initial absolute value enhancing the fact that these patients are at high risk. Moreover, the reduction in DLCO is higher in that group than in patient in GAP II and III . Therefore, we truly consider that this is our responsibility to accelerate the access to the anti-fibrotic therapies since pirfenidone has been shown to reduce the overall mortality in IPF patients.
In this context, biomarkers are highly needed in IPF as tools for differential diagnostic, predictor of the progression of the disease and treatment response [18] . Specifically in IPF, an early diagnostic is important to reduce as much as possible the disease progression. Ideally, biomarkers should easily be sampled (in opposition with BAL and surgical lung biopsy) and analyzed for a wide-spread utility in clinical practice.
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